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ELIMINATION 


Q.l Define the following. 

(i) Elimination (Lahore Board 2009j 
By élimination of one or more than 

one variables from the given simultaneous 
équations, we get such a relation vvhich is 
independent of that variable. This 
procedure is called élimination. 

OR 

The procedure to find a relation from two 
équations independent of a variable 
involved in both the équations is called 
élimination. 

(ii) Methods of Elimination: 

Following methods are used for élimination 

(i) Elimination of one variable by 
substitution or by comparison method. 


(ii) Elimination of one variable by 
applying formulae. 

(iii) Elimination of one variable by using 
the method of cross multiplication. 

(iii) Conditions for Elimination 

(i) At least two équations are required for 
élimination of one variable. 

(ii) Both équations should hâve the 
same variable that has to be eliminated. 

(iii) Eliminant or relation shows that the 
solution set of both équations is not empty. 

(iv) Eliminant (Lahore Board 2010) 
Result/relation obtained by élimination is 
called éliminant. 


EXERCISE 2.1 


Q.l Eliminate x from the following 
équations by comparison method. 

(i) ax - b = 0 ; ex - d = 0 

Soi: Given eqs. are 

ax - b = 0 (1) 

ex - d = 0 (2) 


from(l) x = 


from (2) x ~ — 
c 




Cornparing ( 3 ) and (4), we get 

b d 


ad = bc 


Sol: Given eqs. are 

2x + 3y = 5 
x-y =2 ... 

from (1) 2x = 5 - 3y 
5-3y 

or x 

2 

from (2) x = y + 2 
Cornparing (3 ) and (4), we get 
5-3} 

2 

5 - 3y = 2y + 4 
5 - 4 = 2y + 3y 
1 =5y 
5y = I 


(ii) 2x + 3 y = 5 


x - y = 2 
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(ni) 

xt — / ; — = t 



c(->- d = 0 


m 



a 

Sol: 

Given eqs. are 



bc - ad = 0 


xt = / 

(D 


or ad = bc 


X 


(«) 

2x + 3y = 5; x - y = 2 


— =t 

m 


Sol: 

Given eqs. are 


from (1) 



2x + 3y - 5 


l 



x - y = 2 


x = - 

t 

(3) 


from (2) x = 2 + y 


from (2) 



put in (1) 


x = mt 

(4) 


2(2 + y) + 3y = 5 


(iv) 

Sol: 


Comparing (3) and (4), we get 

l 

- = mt 

t 

l = mt 2 

or mt 2 = l 


x - pq = 0, y = m 
Given eqs. are 


x - pq = 0 

(D 

— = m 

t 

(2) 

from(l) x = pq 

(3) 

from (2) x = ml 

(4) 

comparing (3) and (4) 



pq = ml 

Q.2 Eliminate x by 
method. 


substitution 


(i) ax - b = 0 ; 

Sol: Given eqs. are 

ax - b = 0 
ex - d = 0 

from(l) x — — 

a 

put in (2) 


ex - d = 0 


0) 

( 2 ) 


(Hi) 

Sol: 


(iv) 

Sol: 


4 + 2y + 3y = 5 
5y = 5- 4 
5y=l 


xt = / 


X _ t 

m 


Given eqs. are 
xt = / 

x _t 

m 

from (1) 

I 

x = - 

t 

put in (2) 

j_ =t 

mt 

l = mt 2 
mt 2 = l 

x-pq = 0 ; 

Given eqs. are 
x - pq = 0 

JC 


= m 


= m 


l 

from (1) 
put in (2) 


x = pq 


(D 

( 2 ) 


(D 

( 2 ) 


(D 

( 2 ) 
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pq = lin 

Q.3 Find a relation independent of x. 

(i) lx 2 —m — 0 ; px 2 —q — 0 

Sol: Given eqs. are 


lx z -m = 0 (1) 

px 2 -q = 0 (2) 

from(l) 
lx 2 — m 


- m 
x = — 

l 

put in (2) 

.m. 

p(j)~q=o 

pm -ql = 0 
tnp = ql 

(ii) ax-b = 0 ; ex 2 +dx+ f = 0 


Sol: Given eqs. are 

ax - b = 0 (1) 

cx 2 +dx+f= 0 (2) 


from(l) ax = b 

b 

x = — 


a 

put in (2) 


c(—T + d (— ) + / = 0 
a a 

b 2 db 

c(— ) + — + / = 0 

a a 

Muitiplying both sides by a 1 


,b 


? ,u . 7 db , 

a xq~) + a 2 x — + a 2 x/ = ()x 


or cb ~ + a bd + a 1 f = 0 

*»«) p(x-î-a) ~ q(b+n) ; p(c+x) = q(x+d) 
Soi: Given eqs. are 


(iv) 

Sol: 


(v) 

Sol: 


p (x+a) = q (b+x) (1) 

p (c+x) = q (x+d) (2) 


from (1) px + pa = qb + qx 
px~qx - qb - pa 
x (p-q) = qb - pa 

_ gb-pa 

p-q 


from (2) pc + px = • qx + qd 
px - qx = qd - pc 
x (p-q) = qd - pc 


x 


qd ~ pc 


p-q 

comparing (3) and (4), we get 
qb - pa _ qd~ pc 


(4) 


p-q p-q 

or qb - pa= qd - pc 
qb - qd = pa - pc 
q (b-d) = p (a-c) 


x + y = a ; x 2 + y 2 - b 2 


Given eqs. arc 

x + y = a (1) 

x 2 + y 2 - b 2 (2) 


from(l) x = a-y 
put in (2) 

(a-y) 2 + y 2 =b 2 


a 2 - 2 ay + y 2 + y 2 = b 2 
2y z - 2ay - b 2 - a 2 
2y(y-a) = b 2 -a 2 


Ix+my = 1 ; (/ + m)x 2 + a= 0 


Given eqs. are 

lx + my=t (1) 

(/ + m)x~ + £f = 0 (2) 

from (1) 
lx = 1 - my 
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X = 


1 - my 


l 

put in (2) 

(/ + w)( 




l 


) 2 +a = 0 


l-2myt-yV 


( l + m)( 


ï 


(l + m)(\ + m 2 y 2 -2my) + al 2 =0 

Q.4 Eliminaie t from the following 
équations. 

(i) 

Sol: 


(H) 

Sol: 


at = x ; 2at : 

Given eqs. are 
at = x 
2at = y 
from (1) 
x 

t= - 

a 

put in (2) 

2a (— ) = y 
a 

2x = y 
or y = 2x 

at 2 =x ; bt 3 =y 

Given eqs. are 

ar—x 

bt 3 = y 

from (1) 

r - — 

a 

Taking cube on both sides. 

. 2\3 


O) 

( 2 ) 


(0 

( 2 ) 


(r) 






a 

from (2) 


(ni) 

Sol: 


( 3 ) 




squaring both sides 


b 2 


from (3) and (4), we gct 

3 


(4) 


3 ..2 


x'b 2 = a 3 y 
4 bt A = y 


_ .Z- => 

a 3 b 2 

2at 3 = x ; 

Given eqs. arc 
2at 3 = x 
4/?r 4 - y 
from (1) 

2a 

Taking 4th power on both sides 


( ' Î)4= Uy 


( 1 ) 

( 2 ) 


t u - 


\6a 

from (2) 


r 4 = y 




4b 

Taking cube on both sides 

a 4 ) 3 = (-^-) 3 


Ab 


t' 2 = 


64 b 3 

comparing (3) and (4), we get 

4 3 

x y 


( 4 ) 


16a 


«V 


64b 


4b 3 


4b 3 x 4 


Keep Visiting TopStudyWorld.com For Getting Great Marks in SSC, HSSC, and Entry Tests 


(iv) 

Sol: 


t = 


X ~ yjït ; 

Given eqs. are 

X ~ y /2 t 

y=J 6 1 

frorn (1) 

x 

S 

put in 2 

y = j6.4= 

y/l 

y = iï.y/ï* 

V 2 

J - n/3a; 

(v) X - y = 2t ; 
Sol: Given eqs. are 
x - y = 2t 
x 2 + y 2 =3 t 2 
from (I ) 

t = x ~y 


- y/e t 


( 1 ) 

( 2 ) 


x 2 + y 2 =3t 2 


0) 

( 2 ) 


2 

put in (2) 


jt 2 + /= 3(^) 2 
2 

x ' + y 2 =~(x 2 + y 2 ~2xy) 

4x 2 + 4 y 2 = 3(x 2 + y 2 — 2xy) 
4x 2 +4 y 2 = 3x 2 +3y 2 ~6xy 

4x 2 +4y 2 - 3x 2 +3y 2 + 6 jcv = o 
x 2 + y" + 6xy = 0 

VI) at 3 -h = 0 ; cr 2 +rf = 0 

Sol: Given eqs. are 


«r = 0 

ct 2 +f/ - o 


0) 

( 2 ) 


front (I) 
af 3 = b 


t 3 = * 

a 


Squaring both sides 


«*=£ 
front (2) 
et 2 =-d 

t 2 =-± 


(3) 


Taking cube of both sides 


c 3 

comparing (3) and (4). we get 

b/__y 3 

a 2 ~ 

b 2 c 3 = ~a 2 d l 
b 2 c 3 + a 2 d 3 = 0 

(vli) v = u + at 

Sol: Given eqs. are 
v = u + at 

S = ut+ ~at 2 

2 

From (1) 
at = v - u 

t = _ v ^ 

a 

put in (2) 

,y-w v ] 

a 


(4) 


S = ut + 


■ar 


(1) 

( 2 ) 


S = u(^) + I a( ^ )2 
2 7 


a 


S=(— ) 

a 


1 v — u 
M+ r«( ) 

^ a 
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= (— ) 

a 


v-u 

mH 

2 

2u + v-u 

2 

v + u 


a 

= (— ) 

a 

2 2 

s -<Hr> 

2aS= (v 2 -m 2 ) 

Q.5 Eliminate u from the following 
équations. 

(i) v = u + at 


1 2 


S = ut+—at 

2 


Sol: Given eqs. are 

v = u + at 

S= wt+-af 2 
2 

from (1) 
u = v - at 
put in (2) 

1 2 

S = (v - at) t + —at 

, 1 x 
= t (v - at + —at) 
2 


( 1 ) 

( 2 ) 


= t 


= t 


2v - 2 at + at 


(2v — 2 at + at) 


1 


S = t (v - ~ at ) 


(ii) 

Sol: 


(Hi) 

Sol: 


v = u - gt 

Given eqs. are 
v = u - gt 

S = ut + ^ gt 2 

from (1) 
u = v + gt 
put in (2) 


S = (v+gt) t + -gf 
= t (v+gt+ ~ gf ) 


s = ut + -gr 


(1) 

( 2 ) 


= t 


'2v + 2 gt + gt 


= t 


(2v + 3gf) 


S = t (v + — gt ) 

v — u + at ; 2aS = v 2 — u~ 
Given eqs. are 

' v = u + at 

2a S = v 2 —u 2 

from (1) 
u = v - at 
put in (2) 

2aS = v 2 - (v - at) 


0) 

( 2 ) 


= v -v 


2 

2.2 


a t + 2 atv 


— 2 atv — a 2 t 2 


2aS- at(2v-at) 
2S= t(2v-at) 


Exercise 2.2 


Q.l Eliminate x from the following 
équations. 

(i) ‘ 1 


x — — = m ; x 2 H — r =« 2 
x x~ 


Sol: Given eqs. are 


1 

x — = m 

a) 

JC 


i 1 2 

;c~ +— =n 

(2) 
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(H) 

Sol: 


(iü) 

Sol: 


squanng eq. (1) 

/ 1 ^2 o 

(x — ) =m 

x 

„2 , l 9 > 

x +--r-2 -m 


x~ + — = m“ + 2 

JT 


(3) 


comparing (2) and (3), we gct 


n 2 - m 2 + 2 
— m 2 = 2 


r- * _ a 
je 2 


, 1 , , 
X H — — —b~ 

x" 


Given cqs. are 

r ^ - a 
x 2 


-r +-=-■= r 

JC 


0 ) 

( 2 ) 


squaring both sides of (1) 


(■*— -Ÿ = 

X 


fa' 2 
^2 


x-,\-2 = l 

xr 4 


2 1 

X + — 


- + 2 


(3) 


comparing (2) and (3), wc gel 

a 2 , 

— + 2 = b 2 

4 

a 2 + 8 = 4b 2 


x~ l 2 
- T + -=b 2 

l X 


a 


Given eqs. are 

' i 1 


X 

l z . 

I X 
X l 


= b z 


O) 

(2) 


squaring both sides of (2) 

,2 2 

1 X ‘ , 

7 + j~ 2 = a 

l 1 X 2 , 

~ï + -f =a ~ + 2 (3) 

comparing (1) and (3), we get 
a 2 + 2 = b 2 

b 2 = a 2 +2 
b 2 -a 2 = 2 

(iv) -■+-■■ = 2a ; ----- = 2b 

( x ex 

Sol: Given eqs. are 

x c „ 

ex ' 

x c 

ex v ’ 

squaring both sides of (1) 

x 2 c 2 

~+-“Y+2 = 4 a~ 
c~ x 

x 2 c 2 2 

^ + T =4a ~~ 2 (3) 

squaring both sides of (2) 

2 ■> 

Jt" C' „ , 

— + ~-2 = % 2 
C X' 

JC 2 c 2 

=9b 2 + 2 (4) 

comparing (3) and (4), we gct 
4« 2 -2 — 9b 2 + 2 
4a 2 -9b 2 =4 

(v) * + - = / ; x 3 + T=m 3 

-c r 5 

Sol: Given eqs. are 

x+1 - = / ( 1 ) 

.X v * 
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r+— =m 

X 

cubing both side of (I) 

( x +-) 3 =/ 3 

X 

x 3 + \ + 3 (x )(— ) (x + — ) = / 

x x 


3 


X 

3 


x :, +d-+3 i=e 

x 

x ! = / 3 -3/ 


( 2 ) 


.(3) 


(vi) 


from (2) and (3) 
m 3 = Z 3 - 3/ 
P-3l-m 3 =0 

1 

x — = /x ; 

x 


Sol: Given eqs. are 


1 

x — = p 

x 


2q 2 


2 cf 

( 1 ) 

( 2 ) 


squaring both sides of (1) 
x 2 +-k— 2= p 2 

X“ 

2 ( 1 2,o 

x~ F — = p +2 
x“ 

Again squaring both sides 

(x 2 +A) 2 = ( P 1 +2) 2 . 

x' 


x 4 H — — + 2= p 4 + 4+4p 
x 

x 4 +-~ = p 4 +4+4p 2 -2 
x 

x 4 +d- =p 4 + 4p 2 +2 (3) 

x 

Now squaring both sides of (2) 


(vii) 

Soi: 


(viii) 

Sol: 


(x 2 - A) 2 = (2r/ 2 ) 2 
x 

x 4 +— — 2 = 4q* 
x 

x 4 +— = 4r/ 4 +2 (3) 

x 

comparing (3) and (4), we gel 
p 4 +4p 2 +2 = 4c/ 1 +2 
4q 4 + 2 = p 4 +4p 2 +2 
4<? 4 = p 4 +4p 2 
4 q 4 =p 2 (p 2 +4) 


2 1 o 2 

x“ x* = 3m 

4 « 4 

; X 4 + - T = n 

x 2 

x 

Given eqs. are 

x 2 — K = 3 m 2 

0) 

X" 

4 1 4 

x 4 + — = n 
x 

(2) 


squaring both sides of (1) 

x 4 +d-— 2 = 9m 4 

x 


x 4 + dr = 9m 4 +2 (3) 

x 

comparing (2) and (3), we get 
n 4 = 9/n 4 + 2 
n 4 -9m 4 = 2 

1 4,1 4 

x — = a ; x +— = a 
x x 


Given eqs. are 


1 

x = a 

O) 

x 


4.1 4 

x H — j — a 

x 

(2) 


squaring both sides of (1) 
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X + — -2 = a 2 


x +~ = a 2 +2 

x 


again squaring both sides 
•* 4+ -^- + 2 = a 4 +4a 2 + 4 

x * + "r = a 4 + 4a 2 + 2 
x 


comparing (2) and (3), we get 
a 4 = a 4 + 4a 2 + 2 
0 - 4 a 2 + 2 

2 a 2 +\ = 0 
2 a 2 = -1 

2 1 
a - — 

2 

(ix) *--!- = 2 a-,x'-L = b > 

X X 3 

Soi: Given eqs. are 


x — = 2 a 

x 

, 1 X 

r — - = b 2 


cubing both sides of 1 

U --) 3 = (2 a ) 3 

X 


x~~~3xx~(x — ) = 8 a 3 
X XX 

x 3 ~~-3(2a)=8a 3 

x Y ~ 6a = 8a ’ 

X 


x 3 ~~= 8a 3 + 6a 

X' 


b 3 — 8a 3 + 6a 
b 3 - 6a = 8a 3 
8a —b 3 —6a 

Sa 3 ~ b 3 + 6a =0 


X~+~ = a 2 : r 3 


’ x +~ = b 


Given 


eqs. are 


* + — = b 3 

x' 

cubing both sides of (!) 

Cr + 4-) 3 = (<r)’ 

X 

+ Zfi + 3xx~ (x 2 + 4-) = a 6 


* + ~r + 3a 2 = a 6 


* 6 + pr = a 6 -3a 2 


squaring both sides of (2) 

* 6 +~^r+2=/? 6 


* = 2 


from (2) & (3), we get 


comparing (3) & (4), we get 
a h -3a 2 æ/? 6 _2 

b b -2 = a 6 — 3a 2 

b 6 - 2-a 6 + 3a 2 =0 
b 6 - a b + 3a z = 2 

(xi) yfx+~=, = yfc ; x~~~b 

\x x 

Sol: Given eqs. are 
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Vx+-k - 

x-— = b 

x 

squaring both sides of (1 ) 


squaring both sides of 1 

a“x 2 H — r— y + 2 = 9 p~ 

a x 

a 2 x 2 -\ — = 9p 2 -2 

a‘x" 

Again squaring both sides 

a 4 x 4 H — j— r + 2 = 81 p 4 ~36p 2 +4 


xH h 2 = a 

x 

, 1 . 
x+— = a- 2 

x 


Again squaring both sides 


a 4 x 4 H — j— r = 81/> 4 -36p 2 +2 ... (3) 
a x 

squaring both sides of (2) 

«V+-t-t-2 = 16/ 4 

a x 


(x+—) - (a -2) 

X 


x 2 + — + 2 = <r-4a + 4 

JC 


x = ci -4a + 2 (: 

JC 

Again squaring both sides of (2) 


™-0)* 


x 2 +~-2=b z 

x 


x +-~ — b +2 

x 

comparing (3) and (4), we get 
a 2 -4a + 2 = b 2 + 2 
a 2 - 4a = b 2 


(xii) ax-\ = 3 p \ a' x — r— r- = 41 

ax a x 


Sol: Given eqs. are 

ax-\ — — = 3 p 
ax 


«V — fr = 4 1 2 

a x" 


Û 4 X 4 H — j—r = 1 6/ 4 + 2 I 

«V 

comparing (3) and (4), we get 

81p 4 -36p 2 + 2 = 16/ 4 + 2 

81p 4 -36p 2 -16/ 4 = 0 

x 3 a 3 x 3 a 3 

(xm) — + — = m ; — T = n 

a' x a" x 

Sol: Given eqs. are 

x 3 a 3 

— H — - = m (1 

a x 

x 3 a 3 r 

a x 


squaring both sides of (1) 

x 6 a 6 _ 2 

a x 
r 6 n 6 

~T + ~ ~ ml < 

a 6 x 6 

now squaring both sides of (2) 

X \ a ‘ 2 -n‘ 
r 6 a 6 

ï- + ^ = n 2 + 2 ( 

a 6 x 6 
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comparing (3) and (4), we get 
m~ - 2 = n 2 + 2 


m 2 —n 1 = 4 

Q.2 Eliminate t from the following 
équations. 

(i) û(l + r z ) = 2xf; b{\-t 2 )~2yt 

Sol: Given eqs. are 

ci{\+t') = 2xt (I) 

b(\-t 2 ) = 2yt ( 2 ) 

from (1) 

1 + r = £ 

2 t ci 

squaring both sides 
a- 2 ( 1+t 2 ) 2 

â 2= ^F~ < 3 > 

from (2) 

l-/ 2 y 


2 t b 

squaring both sides 

r _ (l-t 2 ) 2 


subtracting (4) from (3), we get 

£l_/_ (l + f 2 ) 2 (1-fV 

a 2 b 2 4 1 2 4 1 2 

£_ _ r_ = (i+/ 2 ) 2 -(i-f 2 ) 2 

a 2 b 2 4t 2 

_ 1 + t 4 +2t 2 -l-t 4 + 2t 2 


Sol: Given eqs. are 
, 2 1 

« F) 

x 1 + t 2 

„ ! 7 < 2 > 

from (1) squaring both sides. 

,2 2 4 r 

V ll-rY <*> 

from (2) squaring both sides. 

x^_ _ (l+r 2 ) 2 

a 2 (l-t 2 ) 2 ^ 

subtracting (4) from (3) 

y 2 b 2 -É.= ifl l+r 4 + 2r 

a 2 1 + t 4 ~2t 2 l + t 4 -2t 2 

= 4r-l-/ 4 -2f ? 

t 4 -2t 2 +1 

_ -(t 4 -2t^rf) 

JjXu'+Y) 


y 2 b 2 ~ =-l 


(iii) x - — ; 3, = hl[ 
2at 2 bt 

Sol: Given eqs. are 

Y- l + {2 -s 1 + ^ 

2 at 2 1 


2t_ . x _ l+r 2 

b(l-t 2 ) ’ a ~ l-t 1 


2 bt ' 2 1 — 

from (1) squaring both sides. 




from (2) squaring both sides. 

»y.flzï!£. 
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subtracting (4) from (3) 

1 2 >2 ■> l + t 4 + 2t~ 1 +/ 4 — 2t~ 

tr.r -b y = ; 

4 1 2 At 2 

_ l+/ 4 +2r 2 -l-r 4 + 2r 

Ai 1 

= Af_ 

~ At 2 

a 2 x 2 -b 2 y 2 = 1 


(iv) 

Sol: 


JT 1 — t 2 
a~T+? ' 

Given eqs. are 
x _ 1— t 2 
a 1 + / 2 

y_ _ 2/ 

b ~ 1+r 


.y _ 

^ ”T+/ T 


(1) 

( 2 ) 


from (1) squaring both sides. 


A' 2 _ (1-f 2 ) 2 
a 2 (l+t 2 ) 2 

from (2) squaring both sides. 
y 2 _ 4 r 

b 2 ~ (1 + r 2 ) 2 


(3) 

(4) 


adding (3) and (4) 
a : 2 | y 2 _ 1-2 r-F / 4 4r 

a 2 + b 2 ~ 1 + 2 t 2 +t 4 + 1+2 r+t 4 
_ l~2t 2 +t 4 + At 2 

\ + 2t 2 +t 4 
_ I + 2 t 2 j>t^ 

~ Jrflf+t 4 



Exercise 2.3 


Find the relation independent of x for 
the following équations. 


Q.l 

Sol: Given eqs are 

ax 2 -4x+5 = 0 ; . ( I ) 

bx 2 +cx-ô = 0 (2) 


Now 


from ( 1 ) and (2) 
4 V „ 5 


a 


V' 3 V* V 
fr c^-6^ 


X 2 _ X 

24 - 5c 5fr + 6 a 

2 24 -5c 

x = 

flc + 4è 

Also — - — = 
5 b + 6 a 


ac + 4fr 
...(3) 


_1 

ac + Ab 


5 

-6 


Z 2 > 

Q.2 

Sol: 


5£> + 6a 

x = 

ac + Ab 

squaring both sides 
2 (56 + 6a) 2 

X “ (ac + Abf 
coinparing (3) and (4), we get 


(4) 


24 -5c _ (5 b + 6a f 
ac + Ab (ac + Aby 


24 -5c 


(5b + 6a) 2 
(ac + Ab) 2 


x(ac + Ab) 


(5b + 6a) 2 = (24— 5c)(ac + 4è) 
2x 2 — x+ p = 0 ; x 2 - 3x - q = 0 


Given eqs. are 

2x 2 —x + p = 0 (1) 

x 2 ~3x-q ~ 0 (2) 
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from ( I ) and ( 2 ) 

; ' 

_ r _ X 1 

- 6+1 


P 

q 


now 


</ + 2>p 
•» 

x~ 

<?+3 p 

-y 

x~ 


p + 2q 
x 

P + 2q 

l 

5 


l 

5 


</ + 3p 

_ q+ip 




(3) 


al. s o 


Q3 

Sol: 


x = -1 
P + 2q 5 

x = zjP + 2q) 

5 

squaring both sides 
x 2 _ (p + 2qŸ 
25 

comparing (3) and (4) 

(p+-2cf) ^ q + 

25 T~ 

(p + 2g) 2 = -5 (q + 3p) 
JC 2 -4x+/=0 ; 2x 2 
Given eqs. are 

Jc 2 -4x+/ = 0 
2 -t' —x—m = 0 


(4) 


x-m = 0 


1 

2 




0 ) 

( 2 ) 

J - — 4 l 


4m + l 
x 2 

4m +/ 


now 


4m + 1 


m 

x 

21 + m 
x 

21 + m 

l 

7 


2>V 1 

1 

~~ -1 + 8 

J. 

7 


-m 


also 


r 2 _ 4m +/ 


x = 


7 

21 + m 


( 3 ) 


squaring both sides 
x 2 = ( 2 / + mf 


49 

comparing (3) and (4) 
( 2 / + m)' _ 4 m + / 

49 7 

(2/+m) 2 = 7(4 m+l) 


(4) 


Q.4 


(1) 

( 2 ) 


^ -2x+l = 0 ; -x 2 + 3 x + m = 0 
Sol: Given eqs. are 

x 2 —2x+l = 0 
-x 2 + 3x + m = 0 
from ( 1 ) and ( 2 ) 

tx'>c'x ~ 2 ' 

13 m X 4 A 3 m 
_ x 1 

3-T 


-2m -3/ -/- 


m 


-(2m + 3/) -(/ + m) 


= 1 


Now 


-(2m +3/) 


= 1 


=> Je = -(2m +3/) 

also — _ _ 1 

-(/ + m) ] 

Je = — (/ + m) 

squaring both sides 

Je* - (/ + m ) 2 

comparing (3) and (4) 

(l + mf = -(2m + 3/) 

Q.5 -2x 2 -2x = p-,- x 2 + x = q 

Sol: Given eqs. are 


(3) 


( 4 ) 
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-2x -2 x- p = 0 
-x 2 + *-</ = 0 
from (1) and (2) 

~ 2 ~ 2 \ Jf ~ 2 

-1 1 'V,/ A*_1 A*, 


0 ) 

( 2 ) 


2 -p 

] -q 


2 q + p p~2q 

2 


2 q + P p~2q 

S = _i_ 

2 q + p ~ 4 

_ 2q + p 


x 1 

also = 

4 


- 2-2 

4 


(3) 


p-2q 

(P'2q) 


x - — 

4 

squaring both sides 

2 _{p~2qf 


(4) 


16 

comparing (3) and (4), we get 
(p-2 qf _ 2 q+jp 
16 4 

(p-2<j-) 2 = -4(2<7 + p) 

Q.6 5;c 2 -3x + p = 0 ; 6x 2 —5x—q = 0 

Sol: Given eqs. are 

5* 2 -3;t+p = 0 (1) 

6x 2 -5x-q = Q (2) 

from (1) and (2) 


i 


3q + 5p 6p + 5^ -25 + 18 


Now 


-1 


3q+5p 6p+5q 7 


v 2 _ 3q + 5p 


(3) 


also 


_x_ = -1 

6p+5q 1 


x — 


~{tp + 5q) 


squaring both sides 
^2 _ (6/7 + 5g) 2 

49 


(4) 


comparing (3) and (4), we gt 
(6p+5q) 2 _ ~(3<? + 5p) 

49 7 

=> (6p+5tf) 2 = -7 (5p + 3q) 

Q.7 mx 2 + 3jc + 2 = 0 ; nx 2 + 5 jc + 1 = 0 
Sol: Given eqs. are 

mx 2 +3x+2 — 0 (1) 

nx 2 +5x+l =0 (2) 

from (1) and (2) 

m 3 2, m - 3 2 

5 X 5 1 

x 2 x 1 


n 


3-10 2 n—m 5m~3n 

x 2 x 1 


2n-m 5m -3n 
1 


now 


x - — 


5m-3n 

7 


5m-3n 


( 3 ) 


also 


1 


2 n — m 5m - 3n 

2« - m 

x - 


5m — 3 n 
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Q.8 

Sol: 


squaring both sides 
x 2 (2n~m) 2 

(5m-3nf 

comparing (3) and (4), we get 
(2n-mf _ 7 

(5m~3n) 2 5 m~-^3n 

(2 n-mf = -7 (5m-3ti) 


(4) 


Ix 1 


-xr+5 = 0 ; 3x 2 +tx~6 = 0 


Given eqs. are 
7a 2 -a.v + 5 = 0 
3x 2 + tx—6 = 0 
from ( 1 ) and ( 2 ) 

3 7>c 5 6 X3>C 

O 

r _ X 1 


( 1 ) 

( 2 ) 


5 

-6 


6s~5t 15 + 42 7t + 3s 


Eliminate x from the 
following équations where p^O.r^O: 

PX - q = 0 (i)* 

ouSÎ wl -" 0 (ii) 

KTnnTtmjfl By substituting method 

Equation (i) gives 

px = q 
q 

or x = ~ 

P 

Putting the value of x in équation (ii), 
we get 

q 

r.^-~ s = 0 
P 

or rq-p s = 0 
or qr = ps 


1 


6.y-.5f 57 lt + 3s 

2 


now 


x 2 = 


X 

6s - 5/ 
6a- 5/ 
7/ + 3Â 


_ 1 _ 
7t +3s 


(3) 


also 


A' 2 = 


(4) 


57 7t + 3s 

57 

x = 

lt + 3.9 

squaring both sides 
(57) 2 

(7r+3y) 2 

comparing (3) and (4), we get 

(57) 2 _ 6a - 5t 

( 7t + 3s ) 2 7t + 3s 

(57) 2 = (6a -5t) (7f + 3.y) 


This équation is independent of x so it 
is élimina nt. 

Equation (i) gîve 

P x - q 


or 


<7 

x--~ 


(iii) 


Equation (ii) give 
rx = s 

s 


or 


x ~ ■ 


(iv) 


we get 


Comparing équation (iii) and (iv), 

J7 _ £ 
p r 
ps = qr 

This équation is independent of x so is 
éliminant. 
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Exâmple 2: 


Eliminate x from 
Lx + mx + n = 0 and ax + b = 0 by 
substitution 1 * 0, a & 0 


Taking cube on bolh sides 


1 Solution: mBI 

(i) 

/ 1 5 \ 3 _ 


/x 2 + mx + n = ü 

(ü) 

V ) ~ 

\ c J 


équation (i) gives 
ax = -b 

b 
a 

Putting the value of x in équation (ii), 


or x = 


wc get 


r_ h \ 


b 


or / 


« J 

r b i\ 


a J 


+ /n| 
b 

-m — f n = () 

a 


+ n = 0 


ya j 

or lb 2 - mab + na 2 = 0 (iii) 
Therefore, équation (iii) is the 
éliminant. 

Fine! a relation independent 
of t from the following équations: 


cl s = d , at’ = b , c ^ 0 , a ï 0 


et 5 = d (i) 

at 3 = b (ii) 

équation (ii) given 
at 3 = b 

,■ = * 

a 

Taking 5 ,fl power of both sides 

(<i = b 


t ' 5 


yaj 

b 5 ..... 

— ("O 

a 


From (i) 


cl 5 = d 


d } 


(iv) 


comparing (iii) and (iv) 


<£_ 

3 


5 j 3 3/5 

ci cl = c b 


Il is the required relation which is 
independent of t. 

Eliminate x from the 
following équations by using the lbrmulac. 

.2 


1 , 2 1 

x + — =1 ; x +— = m" 
x x” 


Solution: 


1 


X H — — l 

X 

2.1 2 
x H — — — m 

X 


(i) 


(n) 


Taking square of both sides of the 
équation (i), we hâve 

( 1 Y 

x +— =dŸ 
V X J 

or x 2 +T + 2 = l 1 
x” 

1 


2 2 (iii) 

Comparing équations (ii) and (iii), we 


or x +—r = l 
x~ 


get 


l 2 — 2 = m 2 

This is the required relation 
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Eliminate t from the 
following équations. 


2at 

î+t 1 

0) 

* a-' 1 ) 

1 + f 2 

(ü) 


Solution: 


Equation (i) gives 
x 2 t 


a 1 + t 2 


„\ 2 


a 


2t 


1 + r 


Çt'qViiiig «.>1 Hotli .sideo) 


or 


4t 2 


cr l + 2t 2 +t 4 
Equation (ii) gives 

J = 1-r 

b 1 + t 2 

I V I / 1 v 2 

or 


■OU) 


■ 1 &J 

(Taking square of both sides) 

_ lj-2/ 2 +/ 4 

b 1 ~\ + 2pT? <iv) 

From équations (iii) an <t (iv\, wç 

V 


or 


ls the require d relation. 

Eliminate x from the 
following équations where b *0 , d * 0: 

1 ï 


a = b \ x 2 + 


x 2 ) 


c-d 


x 3 +- 




(i) 

(ii) 


Solution: 


Dividing both the sides of 
équation (i) by b, we hâve 

a , 1 

7 = *"+ — 

b x 

Taking. cuVie of V>otY\ nktes, we bave 

\3 




or fr = ^ 6 +~ + 3lx 2 +-^ 


b 


a , 

or + -< 


x 

2 

x 6 


+ 3 - 


or x 6 + — = — 

x 6 b 3 b 


T (iü) 


Dividing both sides of équation (ii) 
by d , we hâve 


* T 


a 


.2 +7T = 




Thus 


\ 

f \-TÏ 

K'tf-vt 4 V.^St 4 
_ ait -t f 

I + 2t 2 +t 4 

\ + 2rj^ 

Wlv +t 4 


= 1 

2 2 

— +^- = 1 
2 1 2 1 

a b 


i.~* + 


i 


\ 


<$; \ 'v’~ 

W) V r’J 


or 


6 i 


x°+— + 2 


or x 6 +T + 2 = ^— 


or x + 


7-2 
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Comparing équations (iii) and (iv), we get 
a 3 _ 3a _ c 1 2 0 

¥~T~d ï ~ 

a 3 -3ab 2 c 2 -2d 2 


or 


b 3 d 2 

or (a 3 -3ab 2 ^d 2 = (c 2 - 2 d 2 )b 3 

Thus 

(a 3 — 3ab 2 )d 2 = (c 2 -2r/ 2 )i > 3 

is the required relation 

QJfflHEH Eliminate x byusing cross 
multiplication method from the following 
quadratic équations. 

ax 2 + bx + c = 0 , /x 2 + mx + n = 0 

ax 2 + bx + c = 0 (i) 


Solution: 


lx~ + mx + n = 0 . 


m 


b c a b c 
m n l m n 


1 


bn - me cl -an am - bl 
From équation (iii), we hâve 


•(ni) 


1 


bn-mc am-bl 
x 3 


2 bn-mc >. . 
■x = — ....(iv) 


=> X 


am - bl 
cl — an 


• -(v) 


cl -an am-bl am-bl 

Taking square of both sides of 
équation (v), we get 

2 {cl -anf 

x 2 = — (vi) 

[am-bl)' 

From équations (iv) and (vi), we get 
bn-cm _ [cl -an) 
am — bl [am — bl )' 

(am-bl)(bn-cm) - (cl -an) 2 


Objective 


Q.l Four answers of each item are given from which only one is true. Tick the 
correct answer. 


1 . Eliminating ‘x’ from x 2 +~r = m 2 and 

1 

x + ~ = n we get. 

( Lahore Board, 2008, 2010) 

(a) m 2 -n 2 = 2 (b) m 2 + n 2 = 2 

(c) m 2 - n 2 = -2 (d) m 2 + n 2 = -2 

2. At least équations are 

required for élimination of one 
variable 

(a) 2 (b) 3 

(c) 4 (d) 1 

3. To eliminate any variable from the 

équations is called - 

(a) Eliminate (b) Elimination 


(c) Solution set (d) None of these 

4. If 2x = a and 3x = b, then the relation 

free from x is . 

(a) 2a = 3b (b) 3a = 2b 
(c) a =b (d) None of these. 

5. Which is free relation from ‘x’ for 


1 

équations x = 3 ^ an d x = 2 m. 

(Lahore Board 2009, 2010) 

(a) 2 mn =1 (b) m = 3 n 
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(c) 2m = n (d) 6mn = ] 

6. Which is free relation front ‘x’ for 
équations px - q = 0 and rx - s = 0 

(a) rp = ps (b) rq = ps 

(c) sq = pr (d) r = s 

7 . Which is free relation from ‘x’ for 
équations x + y = a and x 2 + y 2 = b 2 . 

(a) 2y (y - a) = b 2 - a 2 

(b) 2y = b 2 - a 2 

(c) y — a = b" — a 2 (d) None of these 

8. Which is free relation from ‘x’ for 
équations 

ax + b = 0 and £ x 2 + mx + n =0. 

(a) £ b^ - mab + na 2 = 0 

(b) fb 2 ~ mab 

(c) <?b 2 + na 2 

(d) + mab - na 2 = 0 

9 . Eliminating V from m - z = 2 and n 
+z = 4 , we get. (Uihore Board 2009) 

(a) m + n = 6 (b) m - n = 6 

(c) m + n = 2 (d) m - n = 2 

10. Eliminating ‘x’ from x 2 +-L = m 2 and 

x‘ 

1 

x - x = t we get. 

(a) m 2 + f 2 = 2 (b) f 2 = m 2 + 2 

(c) m 2 - f 2 = 2 (d) nr + f 2 = -2 

11 . Which is free relation from ‘t’ for 
équations at 2 = x and bt 3 - y 

(a) b 2 x 3 = a 3 y 2 (b)b 3 x 2 =a 2 y 3 

(c) b x~ = a“y 3 (d) None of thèse 

12. Eliminating ‘t’ from 

x ~ 4^7 ancl 3 p 2 = ~ , we get. 

(Im hore Board 2008) 

(a) 3 p 2 q 2 = 4 (b)I 2 p 2 q 2 =1 


(c) 3 p 2 = 4 q 2 (d) 4p 2 = 3 q : 

13 . Eliminating ‘m’ from 

m = 2x and m 2 = — , we get. 

(iMhore Board 2008) 

(a) y 2 = 32 x 3 (b) y 3 = 32 x 2 
(c) x 2 = 32 y 3 (d) x 3 = 32 y 2 

14 . Eliminant shows that the solution set 

of the équations is . 

(a) empty (b) non-empty 

(c) zéro (d) None of these 

15 . Eliminating ‘x’ from 

ax — b = 0 and ex + dx + f = 0, we 
get. 

(a) cb 2 +abd + a 2 f =0 

(b) cb 2 +abd-a 2 f =0 

(c) cb 2 — abd -a 2 f = 0 

(d) None of these 

16 . Eliminating ‘t’ from 

x = V2t and y = Vôt, we get. 

(a) y = V 3 x (b) y = Vîx 

(c) y' = V 3 x (d) None of. these 

17 . Which is free relation from ‘x’ for 

équations x + - = £ and x 2 + — _ 
x x 2 

(a) f 2 = m 2 - 2 (b) f 2 - 2 = m 2 

(c) f = m^ (d) None of these 

18 . Which is free relation from ‘t’ for 
équations at = x and 2at = y. 

(a) y = 2x (b) 2x = i- 

y 

(c) x = y (dj None of these 
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19. The relation free îrom ‘x’ for 

équations x = a and x = — is . 

b 


(a) ab - 1 
(c) - 


(b) a = b 
(d) a = 1 


(a) a 3 d 5 


(b) aVWV 


(c) a 5 b"' = b 3 c 5 (d) None of 
these 

21. The relation free front ‘y’ for 

équations y = 3t and yt = 1 is . 

(a) 3t 2 = 1 (b) 3t = 1 

(c) 9t = 1 (d)t=| 

22. The relation free from ‘t’ for équations 

y =3t and yt - 1 is . 


(a) y = 3 

(c)y 4 


(b) y =3 
(d) 3 y 2 = I 


23. The éliminant by eliminating ‘rn’ for 

équations m + p = 3s and m - q = 2r is 
. ( Lahore Board 201 0) 

(a) p + q = 3s - 2r 

(b) 3s + 2r = p + q 

(c) 3s + 2r = p - q 

(d) 3s - 2r = p - q 

24. The relation free from ‘x’ for 

1 J 1 , 
équations x + - = a and x + - = b 

X Y V 


IS 


(a) a = b 
(c) ab ~ I 


(b) - 

b 

(d) a 2 = b 2 


\ 25. The relation free front 'x’ for 

2 1 1 
équations x + — = 4 and x - - = b 
x” x 

is 


IQ.The relation independent of ‘t’ from 
Cf ' = d d nd ai' — b is . 


(a) b 2 = 1 
(c) b 2 = 4 


(b) b 2 = 2 
(d) b 2 = 3 

I 


26 . Eliminate *v ‘ from .x + — = /"and 
i 1 z 

x + ^7 =m , we get 


(a) ( 4 - m 2 = - 2 
(c) £ 4 + m 2 =2 


(b) f 4 - m 2 = 2 
(d) £ 4 +m 2 =-2 


27. The relation free from 

, x 

équations xt = £ and ~ = t is_ 


(a) l = mr (b) l =mt 

(c) t = m l (d)t 2 = mf 

28. The relation free from ‘x’ for 
équations p (x + a) = q (b + x) and 

p (c+x)= q (x +d) is . 

(a) q( b - d) = p(a - c) 

(b) q(b + b) = p(a + c) 

(c) q(a - c) = p(b - d) 

(d) None of these 

1 a 

29. Eliminating ‘x’ from x = x and 


x 2 + p = b 2 , we get_ 

(a) 4b 2 = a 2 + 8 
(c) 4b 2 = a + 8 


(b) 4b = a + 8 
(d) 4b = a 2 + 8 


30. The relation free from 


for 


3 3 3 3 

x a x a 

équations +3 = m and 3-~T= il 
a x a x 


is . 

(a) m 2 + n 2 = 4 
(c) ni 6 - n° = 4 


(b) m 2 - n 2 = 4 
(d) m 4 = n 4 = 2 


31. Eliminating ‘t’ form v = u + at and 

1 ^ 2 

s = ut + ~ at , we get . 
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(a) 2as = v 2 — u 2 (b) 2as = u 2 - v 2 \ 
(c) 2s = v” - u" (d) 2s = v 2 4- u 2 

32. The relation free from ‘x’ for équation 

x - pq = 0 and — = m is 

i 

(a)pq=<? (b)q£ = qm 

(c) pq - l m = 0 (d) pq = — 

m 

33. The relation free from ‘t’ for équation 

at 3 - b = 0 and et 2 + d = 0 is . 

(a) b 2 c 3 + a 2 d 3 = 0 

(b) b 2 c 3 - a 2 d 3 = 0 


(c) b 2 c 3 = a 2 d 3 

(d) None of these 

34. The relation free from ‘t’ for équation 

t 2 = — and t 3 = q is 
P 

(a) l = p 3 q 2 (b) i = q 3 p 2 

( c ) 1 = P 2 (d) q 3 = 1 

35. Eliminating ‘x’ from x - y = 2 and 2x 
+ 3y = 5, we get 

(a) 5y = 1 (b) 4y = 1 

(c) 3y = 1 (d) y = 1 




